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to  zee  cor-cept  cf  sc-asonax  rise,  ana 
tion  cf  oases  by  aor.ths  is  also  sone 


.tasnt  of  ratic.tal  aetheds  for  the  aaantita 


the  intra-annual  di 

tiate  the  concepts  cf  "seasonal  fluctuation 

icned  by  seuso.tal  fl 


property  •..-.tier,  is  co^ective-y  i.therent  to  the  epldenio  process  In  the 
majority  of  infectious  dis.;ases,  and  vhich  is  expressed  by  a  regular iy 
repeating  increase  of  morbidity  during  specific  nonths  or  seasons  of  the 
year,  caused  by  the  infl..ence  of  seasonal  factors.  Another  reflection 
cf  seasonal  fluctuation  is  t'ne  period  of  the  seasonal  decline,  during 
the  beginning  cf  which  norbidity  usually  oc.ttinues  to  recain  at  a  sig¬ 
nificant  level,  but  reaching  a  uiniuun  afterv-'ards.  Thus  the  result  of 
seasonal  fluctuation  is  the  formation  of  a  high  level  of  n:crbidity  in 
specific  periods  cf  the  year,  ;tade  up  fron  cases  belongir.g  to  the  period 
of  t.-.e  rise  and  to  the  period  of  the  decline.  In  its  turn,  it  is  mainly 
the  level  cf  morbidity  in  these  periods  which  determines  the  height  of 
the  arnual  level  of  incidence . 


Seaso.-.al  fluctuation  is  manifested  under  the  influence  of  the  so- 


tliat  is,  factors  h&ye  &  regular  periodic  in- 

i^ldesilc  process  during  specific  iscmtbs  or  seasons  of 
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ipjwsf^t  report  we  will-  exe^sine  the  aethodlcal  aspects  of 
ij^ilp'tlit'ietra-^nual  distribution  of  incidence. 


:cr.T.;.s , 


itu^isg  the  ietara'-aaaual  distribution  of  incide*ioe  by 
ds'ssade  of  the  s^solute  cnr  av^tge  dally  numbt^r  m:  cases  by 
significance  of  the  number  of  cases  for  each  aonth 
3i^.  >anin3ial  total  of  cases  (relative  nu^ers  of  distrlbu'olon),  the 
Of  an^eage  daily  indices  for  each  month  to  the  January  index 
itbe  ia#'fiw^  in  that  year,  or  to  the  average  daily  index  for  the 
indices)* 


ffije  USia  these  laethods  is  fully  justified  when  studying  the  nature 
aont^y  distribution  of  Incidence  for  a  giv^  year.  Along  with 
en^ysis  of  each  of  these  sjethods  I^ds  to  a  conclusion  con- 
th^, limited  suitability  for  epidemiological  practice,  which 
ii  enalysing  the  intra-annual  distribution  of  incidence 
ohiy  f ^  a  given  year  and  a  given  territory,  but  also  in 


various. territories  and  for  various  years. 

*She  percentage  ratios  of  the  monthly  number  of  cases  to  their 
fe.ydiiyiy  total  (specific  jaroportion),  Just  as  any  extensive  indices, 
demonstrate  "how  the  ph«Qoaienon  under  study  is  apportioned  into 
ft#;  its  component  pwrts”  (Merhov  and  Chaklin,  1962),  that  is,  they  charac- 


I^V^teriae  the  stmeture  of  the  intra-annual  distributi<m  of  incidence. 

*  Without  aasireri’.ng  the  question  concerning  the  frequency  (intensity)  of 
incidence  in  individual  months.  In  addition  to  this,  changes  in  the 
iipelative  significance  of  the  number  of  cases  in  individual  months  in 
1'^':;^:  different  years  may  be  caused  not  only  by  a  true  change  in  the  number 
of  oases  in  these  m<xiths,  but  by  a  reverse  change  in  the  nuaiber  of 
eases  in  the  courae  of  one  or  several  other  months. 


Consequently,  a  comparison  of  the  distribution  of  incidence  during 
specific  periods  of  the  year  in  the  dynamics  over  a  number  of  years  on 
the  basis  of  the  stated  method  of  calculating  the  intra-annual  distri¬ 
bution  of  incidence  may  lead  to  a  false  conclusion.  Based  on  this  con¬ 
sideration,  the  analysis  of  the  intra-annual  distribution  of  incidence 
cn  the  basis  of  graphic  indices  turns  out  to  be  little  suitable. 

When  analyzing  the ^intra -annual  distribution  of  incidence  on  the 
basis  of  the  absolute  or  the  average  daily  number  of  cases  by  month, 
ccxisideration  is  not  given  to  differences  in  the  strength  of  the  pop¬ 
ulation  in  various  territories,  and  even  for  the  sarae  territory  in 
various  year.  Therefore,  differences  in  the  Intensity  of  seasonal  rises 
which  are  frequently  detected  on  the  basis  of  such  indices  may  in  acou- 
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\  /'It  firem  vlsat  hu^  lo^eti  §.eia,  tX&t 

//■';  pzitig  Wi  .pistr,ibutim  of  in?:l.deacf 

';/:/.;_iilM)Of  'of  :ypafs  atjXWse.d  on  irarious  terrlto^'laa,  it  is  ijiora  's:vpi4iait.'./> 
//■;’/t0  oalcuSnte  tlie^isontKty  iaoi4'en.oe  nate  xu  vC-sifieisati;  of-  -/■: 

/^,'';'1;ftat  'is-5.^,ia  indicee  $er',4.Q,€(50  or  .iG0^^,00Q'  oi‘  popuia'^-tai.'  -'  ; - 

'/'  ■■';  It  anoxia  also  Ifea  ial^on  into  oonaideratlon  that  thS'  r£^&as’",tsf  aoai...  - 
///' sonal  nisas  in  siOrhidlty  on  the  same  territpiy*,  in.  vafioas.^yeans'  as..-;^sH'^‘ 
_  a-s-  on  Various  territories  are  .4et,ei5iised  tp  a  sigaifioant  .degree  by  tho  - ' 
■/■'  hge  ■po&hpsltion  of  the  population.  In  the  varieup  a:ge. .g:rOups  of, the-..'  .;•■• 
■'^'^pOTulaticn  there' Vmay  be  .different  indices- ;of  morbidity,,-. 'sc|iet,imas  in 
the.  absence  of  actual  differences  in  the’  number’  of  cases.,  gherefore>- 
■/  ’:■'  for  a  comparative-  evaluatlpn, of  the  intra-annUal  .distribution  of'  in.r 
'  -  cidence  'for  Various  'territories'  or  for  the  same  territory  in  various 
•  yeaiis  it  is  necessary  to  analyze  this  phencmen.on,  tahing  into  consldera- 
'  /  tion  the-  differences  in  the  age  structure  of  the  .population  for  the- 
/  years  or  territories  being  compared.  For  this  it  is  ei^dient  to  oal- 
.duiate  the  iiitra-annual,  distribution  of  incidence  in  indices  per  l6>GS|6 
or  100^  OGO  of  popuiation,cf  the  specific  ages  mhich  ere  affected  the 
:/  most  by  that  infection  *  .for  drcpiet  {'Children’s’')  infections  an 
'  insi^ificant  probability  of  error  would  be  found  when  using  as  this 
contingent  the  population  in  ages  .up  t.o  15  years 

'W^e  Wtii,  dwell  in.  .more ..detail  on  the  -method  of  ealculating  the 
/  intra-annuai  distribution  of  incidence  ^ori  the  baSis  of  the  rati6_bf  . 
■i^-4he-'abS-ca;Ut'e  nuaber  -df  -ceses  for -each  Sonth  to  average.^monthiy'  ’"  *  • 

'  ‘  number  of  cases  for  the  year  {or  phe  ratio  of  the  average  dai^  number  - 
;  Of;  daS'es  f or  each  month  to  the  average  daily  number  .of  cases  for  the 
.year).  She  .fact  iS  that  en  inaccurate  concept  of  "seasonal  rise’*  of 
^  incidence  is.  ofteh  connected  with  this  method  of  Oaiculatlng  the.  intra* 
annual  distribution  of  morbidity,  ^.uthors,  using,  this  method,  refer 
to  the  .period  of  seasonal  rise  as  those  months  when  incidence  exceeds 
,  the  .average  yearly  level.  Fe  will  examine  this  position  in  several 


figure  1  depicts  the  intra-annual  distribution  of  whooping  cough, 
incidence-  in  the-  latvian  SSR  for  19$$  and  l^^S.  In  195^^  incidence, 
o^^ceeded  the  ■ayei’age  annual  ieVel  in  juiy<r-r,4ugust  and  November,  -  With 
the  stated  approach,  to  the  determination,  of  seasonal  nature,  it  is 
-  presSiy  these  months  which  should  be  considered  as  the  period,  of  the 
/sea.aohai  rise  Ih  incidence..  Kowever,  in,  this  case  the  period  of  the 
'  '.s'easonai  rise  did  not  include  kay  -^d  .June,,  w-hen,  ^  cleafly  expressed 
'  increase  in  incidence  was .  obseryed,  though  its.  leyel  still  did.  not 
/e^Cbed  the  average  yearly  index J  At  the  same  time  the  period:  of  the 
"■  '.seasonal  rise  inciudeg  August-,  when  inciden.ce,.  as.  a  result  of  the  pre?* 
’^'■■■'■'Ceding  rise,  %s:  foun'd  at  a,  level,  esvceeding  the  .average  yearly  level, 
but:  dispidyed  .a '.clear  .-tendency  toward,  loweringi  . 


t  5 


^  more  graphically  revealing  the  ir^erf action  of  such  an 

to  the  determination  of  seasonal  rise  is  an  anai3'sls  of  the 
distribution  of  incidence  in  1962.  in  this  year  incidence 
^If^^ythe:  average  yearly  level  in  ^;^rch  c  .rcnobar— '  n  cr'-~r''  .•  le 
thisyi^riod  of  the 'usual  s’j:r^er  sen/.-,  .  r.. .s  in  ".rhc  ._nn  •.'■nh 

^this /case  June— July)  the  level  cf  cy 

i^^rly  index,  and  consequently  the  Sw..  .^r  ry..c  val  .  n. 

J(I  ^  i-y  -  -v  , 


deficiencies  in  analysing  the  monthly  distribution  of  incidence 
the  relationship  to  the  average  yearly  level  are  revealed  in  an 
ihbra^annual  distribution  of  measles  incidence  in  the 
^felller-baydzhah  SSR  in  1953-1955  • 


^  distinctly  snovs  the  fall-winter  seasonal  nature  inherent 


-•  **  u.isoj.uuuxy  biiuws  tne  iaia.-winter  seasonal  nature  inhere 

Qharacterized  in  this  case  by  the  fact  that  the  seasonal 
"the  end  of  one  yoex  end  ends  in  "tlie  beginnlnj?  of  snc'cnen* 


^  analysis  of  the  monthly  distribution  ;of  incidence 
‘IJ  to  the  average  yearly  level,  limiting  the  study  of  the  dyna- 

within  the  framework  of  one  year,  permits  only  segments 
cui^es  to  be  taken  into  consideration.  In  one  case  this 


following  year. 


"tty 


!  Thus,  the  method  of  studying  the  intra-annual  distribution  of 
r|yy'y..;  ihOidehce  on  the  basis  of  the  relationships  of  the  monthly  levels  to" 

; '  the  average  monthly  level  for  the  year  turns  out  to  be  little  suitable 
^*i&lysing  the  seasonal  rise,  since  the  seasonal  rise  begins  before 
-  j ,  .  incidence  exceeds  the  average  monthly  level  and  is  completed  before 

incidence  becomes  lower  than  the  average  monthly  level.  Consequently, 

.  this  method  does  not  allow  consideration  to  be  given  to  the  beginning 
.y  of  the  rise,  at  the  same  time  making  it  necessary  to  relate  to  the 
period  of  rise  those  months  when  the  rise  in  incidence  is  replaced  by 
a  decline.  Besides  this,  the  use  of  the  stated  method  makes  it  neces¬ 
sary  to  assign  to  the  period  of  seasonal  rise  those  months  when  incidence 
exceeded  the  average  yearly  level,  not  due  to  an  increase  in  the  influence 
of  seasonal  factors,  but  on  the  strength  of  accidental  cases,  while  the 
truly  seasonal  rise  may  remain  unconsidered  due  to  the  fact  that  inci¬ 
dence  during  this  period  migh'c  not  have  exceeded  the  average  yearly’’  level. 

The  quest ion  of  whau  period  should  be  considered  as  the  period  of 
the  seasonal  rise  can  be  answered  most  correctly,  as  it  seems  to  us,  if 
we  accept  the  point  of  view  of  those  authors  (Guslits,  1959;  Rogozin  and 
Shura -Bura,  1965)  who  calculate  the  period  of  the  seasonal  rise  from  the 
month  when  incidence  begins  to  increase  in  comparison  with  the  minimum 
level  up  to  the  month  with  the  maximum  level  (after  which  a  drop  in 
incidence  begins,  lasting  to  the  following  minimum  level). 
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H0jfey.e|?.,  tt.nsjst  stip^lj^$ed  that  tha  sontli,  teidenca"- 
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■lie  cpheislerea  ae  the  aaeet  ■she  seaf onai ' rise *■  -It  ia  seeessajy  'tQ  -'' 
ISe  CcM^inced,  first  of  all,  that,  -the  pfe'/alenca  of'  incidence  ih  this  ,' 
aonth-  in,  c£35^risoh  vith  the  ■nrevicrj.B  one  ,15  nc^  an,  apcidexrcal  ccCi*r*J 
reni?%  '■'bat  is  acti^aily  conditioned  hy  tl^e  tn.'h-;,cnce  'Of  's'&c  additional 
,f actbm* :  e'scplahatioh  of -this  .cireunsetor-ce  in  losrect 
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■'called  standard  -seasonal  curve,  obtained  on  the 
':data  from  several  .years,  can-.he  furthered  hy  the  of  ur*u. 

.^statistical:  reli$b-ility  ( or  as  they  '^ay,  significance)'  -of  thx#  differ-' 
-ence-,is.tihe  morbidity  indices  during.' the  menths  of  interest.-'”  'Corres--- 
pondlngiy  yith  this  onset  of  the  period  of  seasoial  rise  it  is  neces- 
sasy  to  tale  into  consideration  .the  month  yhen  incidence,  essentially 
exceeds  the  level  of  incidence  during  the  previous... months. 


Evaluation , of  the  siH.  -ificance  of  the  various  morbidity  indlces- 
^In  this'  cohe'may  be  carried  out,  either  by  means,  of  -cfxaparir.s  the  dif- 
.''ferehce  of  the  indices,  with  the  average' error  of.  difference,  or  by 
'nieans  of  determining  the  reliable  interval  on  the  basis  of  binomial 
dlstributipa-.  ,  The  proposed  methods  for  clar'ifying  the  tihie  ohset  of  * 
^the  -seasonar  rise  ffials:e-""it  poss-ible,  when  evaluating’  the.  (%namics  'and 
‘’"level  of  incidence  during  the  period  of  the  rise',  to  exclude  from  this 
period  the  months  when  the  Increase  of  incidence  turns  out  to  he  acci-^ 
dental,  sot  caused  by  the  influence  of  seasonal  factors . 


However^  statistical  methods  should  be  used  In  conjunction  wi-h 
methods  of  epidemiological  observation  and  reporting,  they  should  don^ 
--iOrahely  define  the-  jAtter  -end .  melee  them  more  preolse.  Thersfore^  as' 
an  example,  an  increase  in  incidence,  established  as  a  result  of  epide¬ 
miological  observation,  and  known  to  be  conditioned  by  the  influence  of 
seasonal  factors,  should  be  accepted  by  the  epidemiologist.  Statistical 
methods  should  be  called  for  only  to  give  a  cuantitative  evaluation  of 
the  significance  of  this  growth. 


Both  quantitative  and  qualitative  indices  are  used  for  character¬ 
izing  the  seasonal  nature  of  infectious  diseases. 


Qualitative  indices  may  include  reports  of  the  months  for  the 
onset  and  terminatxon  of  the  seasonal  rise,  and  also  descriptions  of  the 
nature  of  the  morbidity  curve  during  the  period  of  the  rise  (for  example, 
the  ^seasonal  rise  began  in  such  a  month,  terminated  in  such  a  month, 
incidence ^during  the  period  of  uhe  seasonal  rise  increased  uniformly 
or  in  individual  months  its  dynamics  acquired. a  spasmodic  nature). 


•Since  the  seasonal  curve  reflects  the  process  of  a  rise  in  incidence 
from  month  to  raontn,  the  requirement  arises  for  uhe  ouantiuative  char¬ 
acterizing  of  the  dynamics  of  morbidity  during  the  period  of  the  seasonal 
rise. 
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reason  is  "the  Calculation  of  the  average  ..ecir^tric  .rates  for  the  increase 


t^so  lit'ile' i|uit3>i'ie  for  evaluating  'r 
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'■  |:hf'i‘hci;dsn;ce>  .aP.corain^  to-.hbe  formula: 
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\,f  lnce' ih/this  forfeuia  else  consideration  iS  not  given  to  the  natire  of 
.,ihe  d^aapLcs  of  morbidity  for  the  duration  of  all  the  months  of  the 
^hSeasbhal  rise*  -  •- 

'  h  ■■  ■  “  .  ^ 

•y  '  ^The  dynamics  of  morbidity  for  the  course  of  fro  contiguous  months 
is  clearly  characterised  by  the  index  of  the  relative  repiiity  in  the 
''■temno  of  increase  in  incidence  in  each  subsecuent  month  in  eomuarison 
With  each  preceding  one.  It  is  determined  based  on  the  difference  be¬ 
tween  the  subsequent  and  preceding  level  of  an  order  (absolute  increase), 
•relative  .xtq.  t.he^'  preceding  level: 
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Such  a  methodical  appraoch  to  evaluating  the  increase  in  incidence 
.in  individual  months  makes  it  possible  no  find  the  path  to  uhe  general-? 
ized  characteristics  in  the  dynamics  of  incidence  throughout  the  entire 
period  of  the  seasonal  rise;  l-ipst  fully  characterizing  the  dynamics  of 
development  of  morbidity  during  the  period  of  the  seasonal  rise  is  the 
index  of ’  average  increase  in  morbidity  for  the  certain  period,  calculated; 
taking  into  consideration  the  values  of  each  of  the  members  of  the  suc-^ 
cession,  or.,  in  other  words,  the  index  of  the  average  monthly  tempo  for 
ihe  dynamics  of  incidence  for  the  period  of  the,  seasonal  rise.  The  index 
of  the  average  Increase  in  incidence  during  the  period  of  the  seasonal 
rise  represents  the  generalized  nature  for  the  uempo  of  change  in  phe 
given  phenomenon  for  the  period  of  time  being  studied.  This  index  can 
be  obtained  by  the  formula  for  ^he  weighted  mean  geometric  coei'f icient 
'of  growth:  . 
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replaced  hy  the  use  of  logarithms; 
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'--  -'--  in  the  end-  ealouiation  we  obtain  the  sveri^e  'Tei^ds  of  'iJicreatreV"'"'/ 

expressed  in  fractions  of  a  unit.  For  caressing  thia  number  in  peiS  , 
centages  it  should  be  multiplied  by  100. 

As  an  example,,  in  figure  3  we  will  present  the  indices  for  the 
average  monthly  tempos  of  change  in  scarlet  fever  incidence  in  the 
Moldavian  SSB  in  1950  and  i960.  In  195D  the  minimum  index  of  morbidity 
was  in  April,  the  seasonal  rise  in  incidence  began  in  continued 
for  6  months,  and  reached  a.  maximuaa  in  October.  In  19^0  uhe  minimum 
index  ^niS  in  July>  the  rise  began  in  August,  continued  for  3  months,  ami 
reached  a  maximwa  level  in  October,  in  both  cases  the  mtio  of  the 
maximum  and  minimum  incidence  turned  out  to  be  similar;  In  1950  -  5*9^ 
and  In  156O  -  5*3  Calculation  of  the  average  geometric  tempos  of  in¬ 
crease  in  incidence  according,  to  the  formula 
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of  increase  razees  it  possible 
i“rise  in  incidence,  taking 
of  this  process  and  its  • 


nation  -of  the  level  of  in- 
ise,  and  also  for  the  drop 
ensive  indices  of  incidence 
fs>3?  the  seasonal  rise  or  drop), 
.  The  index  of  intensity  for 
ng  the  total  of  incidences 
0,000  or  100,000  and  dividing 
popU'lttvi'on  over'  'the' period 
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"  ijjoMoBbos^  for  those  mcgiths  of  that  year  Quri::ig  t'hl_ch.  Iho  termi^iatloh 
:  -cf*  a  vMeh  haS  beg*^  lh..xhe  proTiauo  year  tslies ’ place*,’ and '- 
'.'tho  months  for  the  onset  of  t%a  .segaohal  rise  for  tbst  yehr.  iiftef ,  .. 
--this,  the  Index  of  intensity  "for  the  seasonal  rice«  caicvl^-tsc  in  lilis 
'imahnerj  -is  divided  by  the.  Indax  of  Incidence  for  the  year. 
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'■:fci,,-  rr^''.’  the  .Intra-annudl  distiribction  of  Incidense-  in,  __  ’- 

’ t^ith  &  "nisfocr  .of  years  .eind.  for  various  territorlesj-it,  is 
/.."'ej^edient'’' to  calculate  the  monthly  incidence  in. indicBs.  per  iO^dOd  .or-  ' 
..y.y,  10O,,'pO6.'cf  populatiorifrcsa  specific  age  cenoingsnts.  . 

V /A  reliable. -determination  of  the  onset  of  the  _perica  of  the  '  ■’  '. 
y ‘'1  seasonal  rise  in  incidence  esn  be  obtained  by  a  statistical,  analysis. 

;  V  '*  the  intra-annual  distribution  of  incidence  on  the  basis  of  evaluating. 

‘ A- '-the  significance -in  the,  difference  .of  indicee.  ,  .  •  ;  -  ' 

'  • .'•'for  a  Quantitative ,  evaluation  of  the  developsen't  of  incidence 
-dufing.  tli,  period  of  the.  seasonal  rise  it  is  pos'^ible  to  use  the  .  indices 
for  the  average  tempo  of  dyna...lcs  Of  incidence^  calculated  by  the  for^ 
aula  of  the  weighted  mean  geometric  coefficient  of  increase  in  incidence, 
taking  into  Corisideratton  the  Iridio^s  of  incidence  in  each  of  the  months 
^  ,  of  bhis  period.  This  same  method  may  be  used  for  the  quantitative 
■'  characteristics  of  the  dynamics  of  incidence  during  the  period  of  the 
^  /  .seasonal'  decline i.  ‘  ’ 

As  a  .criterion  for  the  quantitative  characteristics -of  in¬ 
cidence  levels  during- the  period  of  the  seasonal  rise,  and  also  decline, 
In  incidence,  it  is  possible  to  use  the  intensive  indices,  of  incidence 
during  these  periods.  ,  . 


.  •  ■  -  V  ;  r'  ’ 

^ r 
'■f^A 


Literature 


1.  Guslits,  S.-  V.,  In  the  took:  'I?hooretical  Protier/i  of  JEoidemiolog^ 
Kiev,  1950,  p  112. 

2*  Merkotr,  A.  M.,  Chaklin,  A.  f.,  L':  Study  of  Malignant 

Growths,  Moscow,  1962. 

3»  Hogozin,  I.  I.,  Shura,  Bura,  3.  3.,  In  the  book:  Multi-voluae 
Textbook  on  the  Microbiology,  Clinical  .Aspects  and  Spiduiniology  of  In¬ 
fectious  Diseases,  Moscow-Leaingrad,  l>o5,  vol  5,  p  I51. 


!■'  -■  ■/  ■  - 

t\  '9 


V  '-- 


,  A  i 

\ _ J^. 


' ,  /X 

’ts3s^  '  t 

/  ., 


”  T*".*"?*' """  '  "'"'T-  ■!-■  J»«|.»|HI.I»  >-|  Id  t .  l.-litiii  Iinl1l,,,.n,' , 

/  /  'J?  ^  4?  1  J&  JS' 


,  ''■'Xj/v  ”■  •^-  Z  ’.>•--  C  - 

*,  ,  7,  *“.'V  ;  ,  /  jS  ;- 

-'  -  .r--'  ^  \ 

'  '  ■'■’  'V  " 'p  ^ ‘  r.',  ^i’'*l^i^ir'i,'4- »  rj2 

-  '•’  ''^'-'n-i  '  '  ."'x'  i'  " 

J  '  '  '•" 'X  '  ■■  '^'l*  •7rt-‘‘'  ‘ 


' "  .i,  '  / 

.  ,^.rp  ;7 

'  7’*”i  %  i. 


MoatMy  4i$tj:lbtitioa  of  i?hoc^iag'eough  iaoidsao®  ia  tho  l4tv|im 


W>'..4W 

^m: 


ldvseX$  b  «•  stoat hs  I 


••aatS^v 

*'t  -t 

*  (  » 

'  ■  -  ti,  X 


'  ^  '  .  *  -^r 
!  X'L  I  ;  L 


Ml 

ll  ll 


iIh!  1 


i  lii:  V/!!'"!  !fii  V/ii- 

-- — J.x.!!j|l-i*  . ^!H  'lii'ill:'i:  I" 

m;}:}  issi^s  '  ' 


Figure  2,  I-iont'Aly  distribution  of  measles  incidence  in  the  Ai-erlaydshar 

SSE  in  1953— 1S55, 

a  -  average  yearly’*  level. 
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CWFigure  3,  Average  monthly  tempos  of  change  in  scarlet  fever  incddence 
|Ln  the  Kolda^dan  SSS  in  1950  and  1960, 


a  -  months. 
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